. British Journal of Industrial Medicine, 30,[271][272][273][274][275]. Subject variability in short-term audiometric recording. The reliability of a single audiogram at one examination has not been established under industrial conditions. It has previously been suggested that when audiograms are taken they should be performed at least three times, preferably not at one sitting, and that the mean level at each frequency should be taken as the definitive value of hearing level.
Almost all current audiometry in industry in this country is based on a single audiogram at each subject's attendance. The reliability of a single audiogram has not been established under industrial conditions. Indeed, Burns and Robinson (1970) they should be performed at least three times, preferably not at one sitting, and that the mean at each frequency be taken as the definitive value of hearing level. Howell and Hartley (1972) have suggested that the chances of getting a man released on three separate occasions may not be realistic, that repeat audiograms may have to be done at the initial attendance, and that further studies to ascertain the reliability and necessity of serial audiometry should be carried out in industrial settings. This paper presents the findings of one such study. 
Results
The comparison of mean audiometric readings by time interval is shown in Table 1 .
The means of the readings at 3 and 4 kHz for the two works using a Peters audiometer, and the means of 1 and 2 kHz for all three works are given.
Means are based on individual hearing levels for both ears, aggregated and divided by 4. For example, a left ear reading of 5 dB at 3 kHz and 5 dB at 4 kHz plus a right ear reading of 0 dB at 3 kHz and 10 dB at 4 kHz would aggregate to 20 dB and give a mean of 5 dB for that individual.
The mean maximum variations in the individual's readings for three and five audiograms are shown in Table 2 . For example, a subject with a mean score at 3 and 4 kHz of 5 dB at the first reading, 2 5 dB at the second reading, and 10 dB at the third reading would be credited with a maximum variation of 7.5 dB (10 -2 5) over three readings.
The three readings suggested by Burns and Robinson (1970) as not at one sitting, are shown in this series as audiograms 1, 4, and 5 (Table 3 ). The means of the three audiograms taken within an hour (1, 2, and 3) are compared on the lines of Table 2 with the means of readings 1, 4, and 5. If the two series are found to be acceptably close in practical terms then the advantages of a single session over (1972) concluded from their industrial study that with current variability in audiometric recording it seems unlikely that small changes in recorded hearing levels will give confident early indication of deterioration in a susceptible ear. Thus the case for widespread early or frequent serial audiometry is not presently strong. The pre-employment audiogram with aural examination may be useful to detect those whom it would be unwise, for medicolegal reasons at least, to place in noisy areas because of existing hearing levels or defects. Follow-up audiograms may help to detect an abnormally high rate of deterioration, but the cost-benefit of frequent audiograms has yet to be demonstrated in industry in the United Kingdom. The arbitrary period between audiograms, and the question of whether or not a single audiogram at each examination is reliable, may also drastically affect the cost of these exercises. It would be difficult and costly for a man to be released from work on a number of occasions within a short period. One of the additional difficulties would be getting the man at times when he is free of temporary threshold shift, and this difficulty would be enhanced if he had to make several attendances within a short period. If the concept of taking two audiograms at a single session is accepted, the avoidance of temporary threshold shift probably remains the major problem. Industries with a large employee turnover may find frequent routine audiometry expensive. Table 1 suggests that with the Peters audiometer there is a learning effect when three readings are taken within an hour. Some of the learning effect may well have lapsed by the fourth and fifth audiograms, so that threshold levels tend to revert to something of the order of the second test. This is true of the means both at 1 and 2 kHz and at 3 and 4 kHz. On the other hand, Delaney (1970) , in small laboratory studies, found learning effect improvement even after 10 tests. He also found that the first audiometric test on each occasion is likely to give a mean hearing level about 1 dB higher than second or subsequent tests on that day. Tables 3 and 4 suggest that in the context of total audiometric variation in industry (Howell and Hartley, 1972) at both works and at both frequency groupings there was no great difference between the mean of three readings taken at a single session, the mean of three readings taken at separate attendances over a period of three weeks, and the second of three readings taken at one attendance. If these findings are confirmed elsewhere in industry then they are of great significance as industrial audiometry could be reliably limited to a single session for each examination.
If it is generally accepted that small changes in threshold levels cannot be taken as a significant indication of either a susceptible or damaged ear, then on economic grounds it might be thought ( Table 1 ) that a single audiometric reading might well be considered satisfactory. This would be especially so where there is continuity of operator. However, while a relatively small difference between these two readings is true of a series, Table 4 shows that the variation in individuals over three readings was occasionally as high as 12-5 dB. The maximum variation between first and second readings was 11-25 dB. It follows then that the single audiogram may well be misleading, particularly if it is a preemployment examination which will be used as a reference level at subsequent examinations. In only four out of 132 subjects did the second audiogram vary by more than 3 dB from the average of the first three readings at 3 and 4 kHz. A reasonable and economic conclusion to be drawn from this study might well be that a subject attending for audiometry should have two tests at the one examination and that in the absence of any large difference (say 5 dB) between the two sets of readings, the second should be adopted. Any sizeable discrepancy would lead to further examination of the individual. Earlier results should not be available to the operator when tests are being carried out.
Continuity of operator and monitoring the operator's standards may well be an important factor in reducing variability (Howell and Hartley, 1972) . The present study suggests that in any busy programme for noise-exposed men, the avoidance of temporary threshold shift may be more of a practical problem than the single-attendance examination.
There was no evidence in this study that the MMI self-recording audiometer gave less variability than the manually operated Peters machine, using a single operator at each works.
